Tea and herbal infusions are among the major contributors of phenolic compounds, specifi cally fl avonoids, in our daily diet. Honey is another antioxidant-rich food that is widely used as a natural sweetener. In this work, the effects of honey addition on antioxidant properties of different herbal teas were investigated. For this purpose, 2 different types of honey (fl ower and pine honey) were added into 9 different herbal teas (melissa, green tea, rosehip, sage, echinacea, fennel, linden, daisy, and ginger) at 4 different temperatures (55˚C, 65˚C, 75˚C, and 85˚C), and the changes in the content of total pheolics, total fl avonoids, and total antioxidant capacity were determined. The total phenolic content and the total antioxidant capacity of the honey-added-tea samples were found to be increased (up to 57% for both), especially with pine honey and at higher temperatures of honey addition. The fi ndings of this study supported the use of honey as a natural sweetener in tea in order to be able to benefi t from the health-enhancing antioxidative properties of these two promising food products.
INTRODUCTION
Tea and herbal infusions, which are popular, socially accepted, and economical, drinks [Trevisanato & Young-In Kim, 2000] , can be prepared from any part of various plants, i.e. roots, fl owers, seeds, berries, or bark, depending on the solubility of the active constituents included . It is well-documented that these infusions, prepared from valuable parts of herbs, are among the major contributors of phenolics in our diet [Shahidi, 2000] . Flavonoids, as the leading polyphenol group present in herbs, have been indicated to provide protection against several forms of cancer and cardiovascular diseases, as well as enhance the function of the immune system [Craig, 1999] . Brewing tea leaves in hot water has been reported to release 69-85% of the bioactive flavonoids within 3-5 minutes [Keli et al., 1996] which contributes to the intake of 80 mg fl avonoids per 100 mL of tea consumption [van Dokkum et al., 2008] .
The majority of the plant materials, that include phytochemicals possessing health-promoting antioxidant activity, are also used by the bees to collect honey nectar, leading to the transfer of these bioactive components into honey [The National Honey Board, 2002] . Honey is a natural sweet-ener produced by honeybees from the nectar of blossoms (fl oral (nectar) honey) and from secretions of living parts of plants or excretions of plant-sucking insects on the living part of plants (honeydew honey) [Persano Oddo et al., 2004] . Honey is reported to be an important source of antioxidants, including fl avonoids, phenolic acids, carotenoid derivatives, organic acids, Maillard reaction products, etc. [Gheldof & Engeseth, 2002 The use of honey can be suggested to sweeten tea as a healthier way of tea consumption with the preferred sweet taste. However, based on our current literature search, there is no data on how the antioxidant potential of herbal infusions is affected by the addition of honey. Therefore, the aim of the present work was to determine and compare the infl uences of fl ower honey (nectar honey) and pine honey (honeydew honey) addition on the total phenolic and total fl avonoid contents, as well as total antioxidant capacities of different herbal tea samples. In addition, the effect of the infusion temperature, at which honey was added, was also investigated.
MATERIALS AND METHODS

Honey and herbal tea samples
Flower honey (from Marmaris, Mugla region of Turkey) and pine honey (from Eastern Anatolia region of Turkey) samples were collected, in duplicates in 2013, directly from beekeepers in Turkey, and tested for their total phenolic contents and total antioxidant activities before use. In order to establish the botanical origins of honey (fl oral, pine) samples, microscopic analysis, pollen and spore determination, conductivity, acidity, humidity, diastase and sugar profi le analysis were performed along with sensory testing. Nectar honey samples were multifl oral. Herbal tea samples, including melissa, green tea, rosehip, sage, echinacea, fennel, linden, daisy, and ginger teas, were supplied from a tea manufacturer in Turkey in the form of tea bags.
Sample/extract preparation
Herbal tea infusions were prepared by adding 200 mL of freshly boiled deionised water on a tea bag (2 g), and brewing for 3 min (taking the instructions on the package into consideration) without additional heating. Tea bags were removed and subsequently, fl ower honey or pine honey samples were added to these herbal tea infusions at 85˚C, 75˚C, 65˚C, and 55˚C of infusion temperatures, measured using a thermometer (ISOLAB Laborgerate GmbH, Germany), and at a concentration of 7.5 g honey/100 mL tea. Infusions without any honey addition were used as controls. For both the honey--added extracts and the controls, the analyses of total phenolics, fl avonoids and antioxidant capacity were conducted after cooling the samples to room temperature. All honey-added and control infusions were prepared in triplicates.
Analytical protocols
Hydroxymethylfurfural (HMF) content of honey samples was determined using the spectrophotometric method described in Turkish Honey Standard [TS 3036, 2002] . The method was based on the colorimetric reaction among p-toluidine, barbituric acid and HMF forming a red colored complex. The absorbance was measured at 550 nm and the HMF was quantifi ed using the following formula:
where A 550 is the absorbance measured at 550 nm and 192 is a theoretical value linked to the molar extinction coeffi cient of HMF.
Total phenolic (TP) content was determined according to the Folin-Ciocalteau method described previously by Velioglu et al. [1998] . In brief, 0.1 mL of sample was added to 0.75 mL of Folin-Ciocalteau reagent. The mixture was allowed to stand for 5 min and then 0.75 mL of 6% sodium carbonate solution was added to the mixture. After 2 h of incubation at room temperature, absorbance was read at 725 nm. The results were expressed as mg gallic acid equivalent (GAE)/L tea.
Total fl avonoid (TF) content was measured using the colorimetric assay developed by Zhishen et al. [1999] . At time zero, 1 mL of sample was mixed with 0.3 mL of 5% NaNO 2 solution. After 5 min, 0.3 mL of 10% AlCl 3 was added. At the 6 th min, 2 mL of 1 mol/L NaOH was added to the mixture. Immediately, 2.4 mL of distilled water was added and the absorbance was read at 510 nm. The results were given as mg catechin equivalent (CE)/ L tea.
Total antioxidant capacity (TAC) was estimated using two in vitro tests in parallel. The DPPH (1,1-diphenyl-2-picrylhydrazyl) method was performed as described by Kumaran & Karunakaran [2006] . 0.1 mL of each sample extract was mixed with 2 mL of 0.1 mmol/L DPPH in methanol. After 30 min of incubation at room temperature, the absorbance of the mixture was measured at 517 nm. The CUPRAC (Cupric Reducing Antioxidant Capacity) method was applied using the protocol reported by Apak et al. [2004] . 0.1 mL of extract was mixed with 1 mL of 10 mmol/L CuCl 2 , 7.5 mmol/L neocuproine and 1 mol/L NH4Ac (pH:7). Immediately, 1 mL of distilled water was added to the mixture to make the fi nal volume of 4.1 mL. After 60 min of incubation at room temperature, absorbance was read at 450 nm. The results were given as Trolox (6-hydroxy-2,5,7,8-tetramethylchroman-2-carboxylic acid) equivalent (TE)/ L tea.
Statistical analysis
Statistical analysis was applied to the data obtained from the samples that were subjected to each assay in triplicates. Minitab software (version 16.1.0) was used for the one-way ANOVA and pairwise comparisons between the treatments (honey varieties and temperatures) were done using Tukey test with a 95% confi dence level. The correlation coeffi cients (R 2 ) for results of the two spectrophotometric assays were calculated using Microsoft Offi ce Excel 2011 software (Microsoft Corporation, Redmond, WA, US).
RESULTS
Hydroxymethylfurfural (HMF) content of honey samples
The HMF contents of the fl ower and pine honey samples were determined to check for an acceptable quality of the honey samples that were subjected to high temperatures. The maximum value for HMF content of honey after processing and/or blending, is fi xed as 40 mg/kg by the Codex standard [Codex Stan 12-1981, Rev 2 2001] . The concentrations found in the current study were very low (below the Codex limit) both in fl ower and pine honey samples, ranging between 4.6-8.1 mg/kg.
Changes in total phenolic and total fl avonoid contents of tea samples added-with-honey
The results obtained for TP and TF contents were represented in Table 1 . Melissa, green tea, and rosehip were the fi rst three teas determined to have the highest TP contents (549, 465, and 397 mg GAE/L tea, respectively) than their controls, followed by sage, echinacea, fennel, linden, daisy, and ginger, respectively (71-268 mg GAE/L tea). The fl ower honey led to signifi cant increases (p<0.05) in TP content of sage tea at all infusion temperatures of honey addition. On the other hand, fl ower honey-added green tea and linden tea gave significantly higher (p<0.05) values at 85˚C, rosehip tea at 65˚C and 75˚C, echinacea tea at 55˚C, 65˚C, and 85˚C, and fennel tea at 75˚C of honey addition temperatures. Flower honey did not result in any signifi cant changes (p>0.05) in TP content of melissa, daisy, and ginger tea samples.
The pine honey addition into sage, linden, daisy, and ginger tea resulted in signifi cantly higher (p<0.05) TP contents, in comparison to their controls, at all temperatures. While signifi cant increases were obtained in TP contents of green tea at 75˚C and 85˚C and rosehip tea at 55˚C, pine honey addition did not make a signifi cant change in TP contents of melissa, echinacea, and fennel tea samples, at any temperature.
The TF contents of melissa, sage, and rosehip tea were found to be the highest among the analysed tea samples (3705, 1421, and 962 mg CE/L tea, respectively), followed by echinacea, green tea, ginger, fennel, linden, and daisy teas, respectively (145-799 mg CE/L tea). The TF content results obtained for the fl ower honey addition indicated signifi cant increases (p<0.05) in TF content of melissa tea at 55˚C and sage tea at 75˚C, only. On the other hand, fl ower honey-added green tea, rosehip, echinacea, fennel, and ginger tea samples were determined to have signifi cantly reduced (p<0.05) TF contents at any temperature of honey addition. TF contents of daisy and linden tea did not change significantly with fl ower honey.
The TF content measurements for pine honey-added tea samples revealed that pine honey addition resulted in signifi cant increases (p<0.05) in TF contents of melissa tea at 55˚C, 65˚C, and 75˚C, sage tea at 55˚C, 65˚C, and 85˚C, fennel tea at 65˚C, linden tea at 65˚C, 75˚C, and 85˚C, and daisy tea at all 4 infusion temperatures of honey addition. On the other hand, signifi cant reductions were obtained, with pine honey addition, in green tea at 65˚C and in rosehip tea at 85˚C. TF contents of echinacea and ginger tea were not affected signifi cantly with the addition of pine honey.
Changes in total antioxidant capacity of tea samples added-with-honey
The changes in total antioxidant capacity (TAC) values of different tea samples, with fl ower honey and pine honey ad- dition at 4 different infusion temperatures (55˚C, 65˚C, 75˚C, and 85˚C), were determined using 2 in vitro tests in parallel, which were DPPH and CUPRAC methods ( Table 2 ). The highest TAC values, determined with DPPH method, were measured for melissa, green tea, and rosehip tea samples (1111, 962, and 684 mg TE/L, respectively), followed by sage, echinacea, ginger, fennel, linden, and daisy tea samples, respectively (43-441 mg TE/L) ( Table 2 ). The results of DPPH method indicated that fl ower honey led to a signifi cant increase (p<0.05) in TAC of green tea and sage tea at 85˚C, linden tea at 55˚C and 65˚C, and ginger tea at 75˚C. There was no change observed in TAC of fl ower honey-added melissa, rosehip, echinacea, fennel, and daisy tea samples, in comparison to their control infusions. The differences in TAC of pine-honey added tea infusions, measured using DPPH method, indicated signifi cantly higher values (p<0.05) in pine honey-added sage tea at 65˚C, fennel tea at 55˚C, 75˚C, and 85˚C, linden tea at 65˚C and 75˚C, and daisy tea at all four temperatures of honey addition, in comparison to their control samples. Whereas, the TAC of melissa, green tea, rosehip, echinacea, and ginger tea did not show any signifi cant change with the inclusion of pine honey.
The highest TAC values, determined using CUPRAC method, were again in melissa, green tea, and rosehip tea (2212, 1813, and 1424 mg TE/L), followed by sage, echinacea, ginger, fennel, daisy, and linden, respectively (215-911 mg TE/L). Flower honey increased the TAC of sage tea signifi cantly (p<0.05) at all infusion temperatures. In addition, substantial increases were also obtained for fl ower honey-added fennel tea at 55˚C, 75˚C, and 85˚C, and linden tea at 55˚C and 65˚C. The TAC values of the remaining 6 tea samples, analysed with CUPRAC method, were not found to be affected signifi cantly with fl ower honey addition at different temperatures.
Pine honey-added sage, echinacea, fennel, and linden tea samples, analysed using CUPRAC method, were found to have signifi cantly higher (p<0.05) TAC values at all temperatures of honey addition, compared to their control samples. Moreover, pine honey also provided signifi cant increases in TAC of green tea at 85˚C, daisy tea at 55˚C, 65˚C, and 75˚C, and ginger tea at 75˚C. The TAC of rosehip tea did not change signifi cantly with the inclusion of pine honey at 4 different infusion temperatures, whereas melissa tea was (Figure 2A) . Additionally, the linear curves obtained for CU-PRAC versus TP (R 2 =0.73632) ( Figure 2B ) and CUPRAC versus TF (R 2 =0.54313) ( Figure 2C ) results had higher correlation coeffi cients than those observed for DPPH versus TP (R 2 =0.70238) and DPPH versus TF (R 2 =0.44324) results.
DISCUSSION
The effect of different types of honey Flower honey and pine honey addition either led to significant increases (p<0.05) or did not signifi cantly change the TP contents of the honey-added tea samples compared to their controls. Flower honey provided a signifi cantly higher (p<0.05) TP content value in echinacea tea at 65˚C in comparison to the value obtained with pine honey addition at the same temperature. On the other hand, pine honey-added daisy and ginger teas were measured to be signifi cantly higher in their TP contents, at all temperatures of honey addition, compared to their fl ower-honey added counterparts (Table 1) [2014] determined the TP contents of lighter honeys investigated in their study (black locust, goldenrod, rapeseed, and lime) to range in between 142.8-192.5 mg GAE/ kg; while this range for darker honeys (heather and buckwheat) was found to be from 306.2 to 1113.0 mg GAE/kg. In another study, the highest TP contents were again measured for darker colored honeys, including chestnut honey (1313 mg GAE/kg) and heather honey (1789 mg GAE/kg) [Escuredo et al., 2013] . The TP contents of the fl ower and pine honeys that we used in our work were 510 and 680 mg GAE/kg, respectively.
The reason for not obtaining the same effect of pine honey for all the analysed tea samples could be related with the different phenolic profi les of the herbal tea samples or the lack of the specifi city of the Folin-Ciocalteau method for phenolic compounds [Capanoglu et al., 2008] . The Folin-Ciocalteau method was reported to be suffering from a number of interfering substances, including specifi cally sugars, aromatic amines, ascorbic acid [Box, 1983] , and amino acids and proteins [Meda et al., 2005] that can also react with Folin-Ciocalteau reagent. Thus, it was strongly suggested that corrections for those interfering substances should be made in order to establish a uniformly acceptable method of TP to compare the obtained results rationally [Prior et al., 2005] .
The addition of pine and fl ower honey, at 4 infusion temperatures, was determined to affect the TF contents of different tea samples in different ways, including the effects of all signifi cant increases/decreases or not any signifi cant changes (p<0.05). It was remarkable that fl ower honey addition led to signifi cant decreases (p<0.05) in TF contents of fi ve (out of nine) tea samples, including green tea, rosehip, echinacea, fennel, and ginger, at all temperatures of honey addition. On the other hand, pine honey addition did not signifi cantly change or even increased the TF contents of tea samples (except for green tea at 55˚C and 65˚C, and rosehip tea at 85˚C) ( Table 1) . Silici et al. [2013] reported catechin and epicatechin as the only compounds that were determined as the kind of fl avonoids in honeydew honey samples, which were also determined to constitute the largest content (53% of detected total phenolics) of total phenolics in the analysed honeydew honey samples. On the other hand, the contribution of catechin and epicatechin components to the TP content of nectar honeys was found to be 33% of the detected phenolics [Silici et al., 2013] . This could have an infl uence on these higher TF contents of pine honey-added-tea samples in our study, since the results for TF content analysis have been expressed as catechin equivalents ( Table 1) .
The results obtained by DPPH method, for the changes in TAC of different tea samples added-with-fl ower honey revealed signifi cant increases (p<0.05) in TAC of green tea (at 85˚C), sage tea (at 85˚C), linden tea (at 55˚C and 65˚C), and ginger tea (at 75˚C). On the other hand, again with the same method pine honey was observed to lead to significant increases (p<0.05) in TAC of sage tea (at 65˚C), fennel tea (at 55˚C, 75˚C, and 85˚C), linden tea (at 65˚C and 75˚C) and daisy tea (at all temperatures). When the fl ower honey and pine honey were compared for their infl uences on TAC, at the same temperature of honey addition, pine honey was found to differ from fl ower honey with its signifi cantly higher (p<0.05) contribution to the TAC of echinacea tea (at 65˚C), fennel tea (at 85˚C), and daisy tea (at all 4 temperatures). For the other tea samples, pine honey and fl ower honey did not signifi cantly differ (p>0.05) ( Table 2) .
The TAC values measured with CUPRAC method indicated signifi cantly increased (p<0.05) TAC by the effect of pine honey addition in fi ve (out of nine) tea samples, including sage, echinacea, fennel, linden, and daisy, independent from the infusion temperatures tested (except for the daisy tea at 85˚C). Flower honey was found to contribute signifi cantly to the TAC of sage tea (at all temperatures), fennel tea (at 55˚C, 75˚C, and 85˚C), and linden tea (at 55˚C and 65˚C). In addition, the comparison of the fl ower honey--added and pine honey-added tea samples, at the same temperature of honey addition, revealed no signifi cant differences regarding their TAC measured by CUPRAC method (except for melissa tea at 85˚C and linden tea at 75˚C). On the other hand, pine honey had a greater contribution to the TAC values of tea samples in comparison to their respective control tea samples (Table 2 ). These relatively higher TAC values provided by pine honey could be explained based on the fi ndings of other studies, which have pointed out that honey samples that are darker in their color have higher antioxidant capacities in general [Alvarez-Suarez et al., 2010; Kus et al., 2014; Wilczynska, 2010] since honey color depends on the potential alkalinity and ash content, as well as on the antioxidatively active pigments, such as carotenoids and fl avonoids [Frankel et al., 1998 ]. Alvarez-Suarez et al. [2010] reported the TAC values of honeys tested in their study to range in between 1035 and 2945 μmol TE/kg which was linearly correlated with the color range of the honeys changing from light to amber. Accordingly, the TAC of the darker-colored pine honey (4075 mg TE/kg), used in this work, was higher in comparison to the TAC of the lighter fl ower honey (3545 mg TE/kg).
The effect of different infusion temperatures of honey addition
The results obtained for TP contents of honey-added-tea samples pointed out that the highest values, although not all were statistically different from control samples, were generally obtained with the addition of fl ower/pine honey at infusion temperatures of 75˚C and 85˚C (except for echinacea tea for fl ower honey addition, and melissa and rosehip teas for pine honey addition). The TF contents of fl ower honey-added-tea samples were again mainly higher at 75˚C and 85˚C of honey addition temperatures compared to the other infusion temperatures of honey addition. However, it should be emphasized that these relatively higher values obtained at 75˚C/85˚C, in comparison to the other infusion temperatures, of fl ower honey addition were mostly signifi cantly lower or were not signifi cantly different from the respective control tea samples (Table 1) . On the other hand, when pine honey was added into tea samples at 65˚C and 75˚C of infusion temperatures, it provided relatively higher TF contents in comparison to the other infusion temperatures of honey addition. Whereas some of these TF content values, obtained for 65˚C/75˚C of pine honey addition temperatures, were still lower than the values obtained for respective control tea samples (including green tea, rosehip, and ginger tea samples) ( Table 1) .
The TAC of fl ower/pine honey added-tea samples, determined using DPPH method, were again found to be higher at 75˚C and 85˚C of honey addition temperatures compared to the other infusion temperatures of honey addition. On the other hand, the measurement of TAC values with CUPRAC method gave higher values at 65˚C and 75˚C of infusion temperatures for fl ower honey addition, and at 55˚C and 65˚C of infusion temperatures for pine honey addition (Table 2) .
When all the results were evaluated in general, it could be concluded that the addition of fl ower/pine honey into different tea samples at 75˚C and (to a lesser extent) at 85˚C gave relatively high values of TP and TF contents, as well as TAC, in comparison to the other tested temperatures. The percent changes in TP content ( Figure 1A) and TAC values, determined using CUPRAC method ( Figure 1B) , obtained with fl ower/pine honey addition at 75˚C are given in Figure 1 as the representative graphs. The fl ower and pine honey additions into tea samples at 75˚C were determined to lead up to 41% and 57% increases in TP contents ( Figure  1A) , and up to 50% and 57% increases in TAC values, determined using CUPRAC method ( Figure 1B ), respectively. These higher values at higher temperatures may depend on the formation of Maillard reaction products, melanoidins, which have been reported to act as antioxidants [Brudzynski & Miotto, 2011a,b,c; Turkmen et al., 2006] . Turkmen et al. [2006] , who studied the effect of heating honey to 50˚C, 60˚C, and 70˚C on the antioxidant activity and brown pigment formation due to Maillard reaction, determined that both of the measured values increased with the increased temperature. The authors evaluated that the increase in brown pigment formation, due to the formation of Maillard reaction products, was accompanied with the increase in antioxidant activity, which was more remarkable in heated honey samples at 70˚C than those at 50˚C and 60˚C [Turkmen et al., 2006] . In addition, these Maillard reaction products were also reported to react with Folin-Ciocalteau reagent [Verzelloni et al., 2007] which could explain the higher TP content values in honey added tea samples, specifi cally at higher temperatures of honey addition. In another study, Brudzynski & Miotto [2011a] hypothesized that phenolics in honey may be components of melanoidin structure, and they tested the melanoidin fractions of unheated and heat-treated honey samples for their total phe- Table 1 (for TP content data) and Table 2 (for TAC data obtained via CUPRAC method) for the complete statistical data).
nolic contents. Their results indicated a signifi cant increase in the TP content in melanoidin fractions of the heat-treated honeys as compared to the TP content in melanoidin fractions of their unheated counterparts. This could also explain the reaction between Maillard reaction products and the Folin-Ciocalteau reagent. Because of the fact that heating of honey leads to the formation of HMF (5-hydroxymethylfurfural), as a result of the hexose dehydration in acid media [Belitz & Grosch, 1999] , we also checked the HMF contents of the honey samples that were subjected to high temperatures in our study, and confi rmed that the HMF contents were all below the limit value (40 mg/kg). HMF is considered as an important quality parameter for honey by means of evaluating the freshness and the heating and storage history [Karabournioti & Zervalaki, 2001; Fallico et al., 2004] . HMF formation in honey could be infl uenced by the chemical properties of honey, including pH, total acidity, mineral content, etc., which are dependent on the fl oral source from which the honey sample has been extracted [Anam & Dart, 1995; Bath & Singh, 1999] . So, the inclusion of honey samples obtained from different fl oral sources can provide different levels of HMF contents.
The relationships between the results of the applied spectrophotometric assays
The correlation coeffi cients (R 2 ) calculated between the applied spectrophotometric methods showed that the results of the CUPRAC assay correlated better with the TP and TF contents of different herbal tea samples, compared to the DPPH assay results. Besides, good correlations were also observed between the results of DPPH and CUPRAC assays (Figure 2 ). In accordance with our results, CUPRAC method was proved to correlate well with ABTS and Folin-Ciocalteau assays in herbal plant infusions , apricot , and kiwifruit [Park et al., 2006] extracts. Apak et al. [2006] reported the CUPRAC assay as the most consistent method of total antioxidant measurement in relation to Folin reagent-responsive TP content, since this method is suitable for and reacts with a variety of antioxidant compounds regardless of chemical type or hydrophilicity. Additionally, the linear correlation determined between CU-PRAC and ABTS assays (R 2 =0.8) has been linked to the fact that these methods are similar electron transfer-based antioxidant assays [Apak et al., 2007] , which can also be evaluated for the high correlation found out between DPPH and CU-PRAC assays (R 2 =0.90073) in this present work. However, it is worth to remark that although there are a number of methods that have been developed to assess the antioxidant capacity of either pure antioxidant compounds or products containing complex mixture of antioxidants, there is still lack of correlation between the results obtained for the same compound/product by different assays, as well as by the same assay in different laboratories [Niki, 2011] .
On the other hand, lower correlation coeffi cients were obtained between TF assay results and the results of the other three assays. Similarly, Park et al. [2006] and Meda et al. [2005] reported low correlations between ABTS, CUPRAC or TP content results and TF contents, which was linked to the nature of the measurement technique used for total fl avonoids. The aluminum chloride (AlCl 3 ) colorimetric test used for fl avonoid analysis has been pointed out to be sensitive only for fl avonoid groups that possess the characteristic chelating functional groups for Al binding (i.e. fl avones and fl avonols), while this method does not measure the fl avonoids that do not include these functional groups (i.e. fl avanones). This leads to the underestimation of the TF content by using this aluminum chloride method [Chang et al., 2002] .
CONCLUSION
The comparison on the effect of fl ower and pine honey addition into 9 different herbal tea samples at 4 different temperatures revealed that the TP content and TAC values of the honey-added-tea samples were generally higher than those of the control tea samples, specifi cally with pine honey addition and at higher temperatures. These fi ndings support the use of honey as a natural sweetener in tea drink in order to be able to benefi t from the health-enhancing antioxidative properties of these two promising food products.
